AN1: Demonstrate an understanding of factors of whole numbers by determining the
prime factors; greatest common factor; least common multiple; square root; and cube
root.

AN2: Demonstrate an understanding of irrational numbers by representing, identifying,
simplifying and ordering irrational numbers.

AN3: Demonstrate an understanding of powers with integral and rational
components.

Express powers with rational exponents as radicals and vice versa, when m and n
are natural numbers, and x is a rational number,

Activate Prior Learning:

Exponent Laws

Product of powers law: 8" a" = a X
m \

Quotient of powers law: o =a

Power of a power law: (8")" =

‘><
)l
D

Write as a single power. X‘L
a) 32 . 35 y

b) (4°) b
c) (-5)" + (-5)°
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4.4 Fractional Exponents and Radicals

LESSON FOCUS Relate rational exponents and radicals.

Make Connections

|

Coffee, tea, and hot chocolate contain caffeine. The expression 100(0.87)>
|
represents the percent of caffeine left in your body 3 h after you

drink a caffeine beverage.
1

Given that 0.87' = 0.87 and 0.87° = 1, how can you estimate a value for 0.872?

Use a calculator to complete the table.

1112 |
N
9 ‘1"*‘-‘-3

16 |6)S‘ =4

25 QSK =S

r|—

R =
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Use a calculator to complete the table.

1
3

1 1
8 6?=&
27 R'lh =3

64

W )—

il
o O
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m Evaluating Powers of the Form a”"

Evaluate each power without using a calculator. @

1 1

3 S : £\2
a) 27° b) 0.492 C) (—64)3 d) (g)

@ SOLUTION

1
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a) Write 40? in radical form in 2 ways.

b) Write | and( ) in exponent form.

SOLUTION

m

a) Use aﬁ—(

a)" or
40 = (Y40)? or Y207

y
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m Evaluating Powers of the Form a"

Evaluate each power without using a calculator.

-

O

L 1 L 4\2
a) 27° b) 0.49 ) (—64)° d) (—)
SOLUTION
The denominator of the exponent is the index of the radical.

&

(2]

1 . =

a) 273 = 27 A
S

: S— s

b) 0.49? = [0.49 =
=0.7 s

m

g a

¢) (—64)° = {—64 ~
=

= —4 =

1 =

]

=
S
S
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|
_
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m Rewriting Powers in Radical and Exponent Form
2
a) Write 40° in radical form in 2 ways. 9
b) Write 3% and (ﬁfﬁ)z in exponent form.

SOLUTION

&

m

a) Usea" = (’ﬁ-'a)m or Ma™ )
2 m
2 — _ A
40° = (Y20 ) or Y407 =
3
T =

n mo— h
b) Usea™ = a =
: 5
J3 =132 The index of the radical is 2. m
. m [
Use ’3,"a)m = g". =
_ 2 S
(725) = 25° =
o
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